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Status 

1 )^ Responsive to communication(s) filed on 16 February 2010 . 
2a )□ This action is FINAL. 2b)|3 This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 

Disposition of Claims 

4) ^ Clalm(s) 1-9.11.12 and 14-21 is/are pending in the application. 
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5) |EI Claim(s) 15-18 and 20 is/are allowed. 
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8) 0 Claim(s) are subject to restriction and/or election requirement. 
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DETAILED ACTION 

Status of Application 
Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including tine fee set 
forth in 37 CFR 1 .17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
08/11/2009 has been entered. Claims 1-9, 11, 12, and 14-21 are pending in this 
application. 

Response to Arguments 

2. Applicant's arguments with respect to claims 1-9, 11, 12, 14, 19 and 21 have 
been considered but are moot in view of the new ground(s) of rejection. 

Allowable Subject Matter 

3. Claims 1 5-1 8 and 20 are allowed over the prior art. 

4. The following is an examiner's statement of reasons for allowance: Allowable 
subject matter has been indicated because the closest prior reference of record 
Hasegawa et al. (U.S. Pub. Application 2004/0147134 A1), either alone or in 
combination fails to teach or fairly suggest the feature, "a third n-type semiconductor 
layer formed between the first n-type semiconductor layer and the light-emitting layer; 
and a fourth n-type semiconductor layer formed between the first n-type semiconductor 
layer and the light-emitting layer." 
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Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the phor art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary sl^ill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

3. Claims 1-9, 11, 12, 14, 19 and 21 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hasegawa et al. (U.S. Pub. Application 2004/0147134 A1) further in 
view of Tsujimura et al. (U.S. Pub. Application 2003/0168653 Al) and D'Evelyn et al. 
(U.S. Pub. Application 2005/0087753 Al). 

5. Regarding claim 1 , Hasegawa et al. discloses a light-emitting diode comprising: 

• a light-emitting layer (item 1 6) formed over the first n-type semiconductor layer (pg. 
3, paragraph [0048]; Figs. 1-9). 

• a second n-type semiconductor layer (item 12) formed between the substrate (item 

1 1) and the first n-type semiconductor layer (item 13) (pg. 3, paragraph [0046]; Figs. 
1-9); 
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• a third n-type semiconductor layer (item 14) formed between tlie first n-type 

semiconductor layer (item 13) and the light-emitting layer (item 16) (pg. 3, paragraph 
[0046]; Figs. 1-9). 

6. Hasegawa et al. does not disclose a light-emitting diode a substrate made of 
group lll-V nitride semiconductor or a first n-type semiconductor layer containing indium 
and formed over a main surface of the substrate. 

7. However Tsujimura et al. discloses a light-emitting diode comprising a substrate 
(item 1 1) made of group lll-V nitride semiconductor (pg. 4, paragraph [0071]; Fig. 1). 

8. Additionally D'Evelyn et al. discloses a light-emitting diode comprising a first n- 
type semiconductor layer (item 172) containing indium and formed over a main surface 
of the substrate (item 106) (pg. 12, paragraph [0113], lines 5-9; Fig. 11). 

9. It would have been obvious for one of ordinary skill in the art to form a light- 
emitting diode as disclosed by Hasegawa, comprising a substrate made of group lll-V 
nitride semiconductor as disclosed by Tsujimura et al. and a first n-type semiconductor 
layer containing indium and formed over a main surface of the substrate as disclosed by 
D'Evelyn et al. since it has been held to be within the general skill of a worker in the art 
to select a known material on the basis of its suitability for the intended use as a matter 
of obvious design choice. In re Leshin, 125 USPQ416. 

10. Regarding claim 2, Hasegawa et al. as modified by Tsujimura et al. discloses a 
diode as described in reference to claim 1 , wherein the substrate (item 1 1 ) is made of 
gallium nitride (pg. 4, paragraph [0071]; Fig. 1; same motivation). 
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1 1 . Regarding claim 3, Hasegawa et al. discloses a diode as described in reference 
to claim 1 , wherein the substrate (item 1 1 ) is a substrate whose main surface is 
polished (pg. 3, paragraph [0044]; Figs. 1-9). 

12. Regarding claim 4, Hasegawa et al. discloses a diode as described in reference to 
claim 3, wherein the substrate (item 1 1) is a substrate whose main surface is etched (pg. 
3, paragraph [0044]; Figs. 1-9). 

13. Regarding claim 5, Hasegawa et al. discloses a diode as described in reference 
to claim 3, wherein the substrate (item 1 1 ) is a substrate whose main surface is 
planarized (pg. 3, paragraphs [0044-0045]; Figs. 1-9). 

14. Regarding claim 6, Hasegawa et al. discloses a diode as described in reference 
to claim 1, wherein the light-emitting layer (item 16) has a multiple quantum well 
structure (item 15) formed by alternately stacking a quantum well layer and a barrier 
layer, and the quantum well layer has a thickness of 1 to 2.5 nm inclusive (pg. 3, 
paragraph [0047]; Figs. 1-9) 

15. Regarding claim 7, Hasegawa et al. as modified by Sato et al. discloses a diode 
as described in reference to claim 1 , wherein the first n-type semiconductor layer is 
made of a compound whose general formula is represented by IngAlbGali^-bN (0<a< 1 , 
0</= b<1, a+b </= 1 ) (col. 8, lines 35-39; Fig. 1; same motivation). 

16. Regarding claim 8, Hasegawa et al. discloses a diode as described in reference 
to claim 7, wherein the aluminum content of the first n-type semiconductor layer (item 
13) is 3% or lower (pg. 3, paragraph [0046]; Figs. 1-9). 
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17. Regarding claim 9, Hasegawa et al. discloses a diode as described in reference to 
claim 1, wherein the first n-type semiconductor layer (item 13) has a thickness of 10 nm 
to 1 |jm inclusive (pg. 3, paragraph [0046]; Figs. 1-9). 

1 8. Regarding claim 1 1 , Hasegawa et al. discloses a diode as described in reference 
to claim 10, wherein the second n-type semiconductor layer (item 12) is made of a 
compound whose general formula is represented by IncAldGali-c-dN (0</=c< 1 , 0</= 
d<1, c+d < 1) (pg. 3, paragraph [0046]; Figs. 1-9). 

19. Regarding claim 12, Hasegawa et al. discloses a diode as described in reference 
to claim 1 1 , wherein the second n-type semiconductor layer (item 12) is an n-type 
contact layer (pg. 3, paragraph [0044]; Figs. 1-9). 

20. Regarding claim 14, Hasegawa et al. discloses a light-emitting diode comprising: 

• a light-emitting layer (item 1 6) formed over the first n-type semiconductor layer (pg. 
3, paragraph [0048]; Figs. 1-9). 

• a second n-type semiconductor layer (item 12) formed between the substrate (item 

1 1 ) and the first n-type semiconductor layer (item 13) (pg. 3, paragraph [0046]; Figs. 
1-9); 

• a third n-type semiconductor layer (item 14) formed between the first n-type 
semiconductor layer (item 13) and the light-emitting layer (item 16) (pg. 3, paragraph 
[0046]; Figs. 1-9). 

21 . Hasegawa et al. does not disclose a light-emitting diode a substrate made of 
group lll-V nitride semiconductor or a first n-type semiconductor layer containing indium 
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and formed over a main surface of the substrate and wherein the third n-type 
semiconductor layer is an n-type contact layer. 

22. However Tsujimura et al. discloses a light-emitting diode comprising a substrate 
(item 1 1) made of group lll-V nitride semiconductor (pg. 4, paragraph [0071]; Fig. 1). 

23. Additionally D'Evelyn et al. discloses a light-emitting diode comprising a first n- 
type semiconductor layer (item 172) containing indium and formed over a main surface 
of the substrate (item 106) and wherein the third n-type semiconductor layer (item 118) 
is an n-type contact layer (pg. 10, paragraph [0094]; pg. 12, paragraph [0113], lines 5-9; 
Figs. 7 and 11). 

24. It would have been obvious for one of ordinary skill in the art to form a light- 
emitting diode as disclosed by Hasegawa, comprising a substrate made of group lll-V 
nitride semiconductor as disclosed by Tsujimura et al. and a first n-type semiconductor 
layer containing indium and formed over a main surface of the substrate and wherein 
the third n-type semiconductor layer (item 1 18) is an n-type contact layer as disclosed 
by D'Evelyn et al. since it has been held to be within the general skill of a worker in the 
art to select a known material on the basis of its suitability for the intended use as a 
matter of obvious design choice. In re Leshin, 125 USPQ416. 

25. Regarding claim 1 9, Hasegawa et al. discloses diode as described in reference 
to claim 1 , further comprising: 

• an n-type contact layer (item 1 2) which is formed between the substrate (item 1 1 ) 
and the light-emitting layer (item 16) and a portion of which is exposed (pg. 3, 
paragraph [0046]; Figs. 1-9); 



Application/Control Number: 10/593,446 Page 8 

Art Unit: 2811 

• an n-side electrode (item 23) formed on the exposed portion of the n-type 
contact layer (item 12) (pg. 4, paragraph [0062]; Figs. 1-9); 

• an n-type cladding layer (item 14) formed between the first n-type semiconductor 
layer (item 13) and the light-emitting layer (item 16) (pg. 3, paragraph [0046]; Figs. 

1-9); 

• a p-type semiconductor layer (item 17) formed on the light-emitting layer (item 

16) (pg. 3, paragraph [0048]; Figs. 1-9); 

• a p-side electrode (item 98) formed over the p-type semiconductor layer (item 

17) , wherein the device is mounted with an element formation surface thereof 
facing a submountfor mounting (pg. 4, paragraph [0063]; Figs. 1-9); 

26. Regarding claim 21 , Hasegawa et al. discloses a diode as described in reference 
to claim 1, wherein the light-emitting layer (item 16) has a multiple quantum well 
structure (item 15) formed by alternately stacking a quantum well layer made of group 
lll-V nitride semiconductor not containing As, P and Sb, and a barrier layer made of 
group lll-V nitride semiconductor. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to VERNON P. WEBB whose telephone number is 
(571)270-3332. The examiner can normally be reached on Monday through Friday, 
7:30 am to 5 pm. Eastern. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Lynne A. Gurley can be reached on 571-272-1760. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information 

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Lynne A. Gurley/ 

Supervisory Patent Examiner, Art 

Unit 2811 

N. Parris Webb/ 
Examiner, Art Unit 281 1 



